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Hierarchical system

— Kingdom
— Phylum
— Class

— Order

— Family

— Genus

— Species
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Classification depicted as a tree

Panthera Mephitis Lutra lutra Canis Canis
Species pardus mephitis (European familiaris lupus
(leopard) |  (striped skunk) otter) (domestic dog) (wolf)

Panthera Mephitis Lutra Canis

| ~N~ I

Felidae Mustelidae Canidae

Carnivora

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.
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Classification depicted as a tree
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Theory of evolution

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

PRESERVATION OF FAVOURED RACES IN THE STR IGGLE
FOR LIFE,

By CHARLES DARWIN, M.A.,
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Charles Darwin
1809-188&2
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Phylogenetic basis of systematics

Linnaeus:
Ordering principle is God.

Darwin:

Ordering principle is shared descent from
common ancestors.

Today, systematics is explicitly based on
phylogeny.
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Natural Selection: Darwin’s four postulates

More young are produced each generation than can survive to reproduce.
Individuals in a population vary in their characteristics.
Some differences among individuals are based on genetic differences.

Individuals with favorable characteristics have higher rates of survival and
reproduction.

Evolution by means of natural selection
Presence of "design-like” features in organisms:
Quite often features are there “for a reason”



Bioinformatics

SISATVNY 3ON3INO3S TV




What is bioinformatics?

THE STRUCTURE OF DNAR

Sugar-phosphate
backbone

Base

Hydrogen bonds

Bioinformatics: computational analysis of biological data



Molecular Basis for Heredity: DNA

A always paired with T

C always paired with G




Molecular Basis for Evolution: DNA Mutation

PARENT
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LYSIS CBS

 ATGGCAATGTGGATGCA

ATGGCCCCGTGGAACCG
N ATGTCCCCGTGGATGCG

ATGGCCCCGTGGATGCG

ATGGCCCTGTGGATGCG

+

ATGGCCCTGTGTATGCG

Time
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“DNA alignment”

Speciesl:
Species?2:

Speciles3:

ATGGCAATGTGGATGCA

ATGGCCCCGTGGAACCG =

ATGTCCCCGTGGATGCG




Symbolic representation of DNA structure

T : Thymine
G : Guanine

C : Cytosine

A : Adenine

. Base Pair
Nitrogenous

Sugar
Phosphate
backbone

*DNA molecule is a linear polymer
*Structure can be represented as string of 4 symbols: ACTG

*These “sequences” can be analyzed mathematically/
linguistically

) . ' Nitrogenous
Deoxyribonucleic acid Bases




HIV genome (approximately 10.000 nucleotides)

GCGAAAGCGAAAGTAGAGCCAGAGGAGATCTCTCGACGCAGGACTCGGCTTGCTGAAGTGCACTCGGCAAGAGGCGAGAGCGGCGACTGGTGAGTACGCCATTTATATTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGGTGCGAGAGCGTCAATATTA
AGAGGCGAAAAATTAGATAAATGGGAAAAAATTAGGTTAAGGCCAGGGGGAAAGAAACACTATATGCTAAAACACCTAGTATGGGCAAGCAGGGAGCTGGAAAGATTTGCACTTAACCCTGGCCTTTTAGAAACAGCAGATGGCTGTAAACAAATAATAA
AACAGCTACAACCAGCTCTTAAGACAGGAACAGAGGAACTTAGATCATTATTCAACACAGTAGCAACTCTCTATTGTGTACATAAAGGGATAGATGTACGAGACACCAAAGAAGTCTTAGACAAGATAGAGGAAGAACAAAACAAAGTTCAGCAAAAAAC
ACAGCAGGCAAAGGAGGCTGACGGGAAGGTCAGTCAAAATTTTCCTATAGTGCAGAATCTCCAAGGGCAAATGGTACACCAGGCCATATCACCTAGAACTTTAAATGCATGGGTAAAAGTGGTAGAAGAGAAGGCTTTTAGTCCAGAAGTAATACCCATG
TTTTCAGCATTATCAGAAGGAGCCACCCCACAAGATTTAAACACCATGCTAAACACAGTGGGGGGACATCAAGCAGCCATGCAAATATTAAAAGATACCATCAATGAAGAGGCTGCAGAATGGGATAGATTACATCCAGTACATGCAGGGCCTAATCCAG
TAGGCCAAATGAGAGAACCAAGGGGAAGTGACATAGCAGGAACTACTAGTACCCTTCAGGAGCAAATAGCATGGATGACAAGTAACCCACCTGTTCCAGTAGGAGACATCTATAAAAGATGGATAATTCTGGGATTAAATAAAATAGTAAGAATGTATAG
CCCCACCAGCATTCTGGACATAAAACAAGGGCCAAAGGAACCCTTTAGAGACTATGTAGACCGGTTCTTTAAAACTTTAAGAGCGGAACAAGCTACACAAGATGTAAAAAATTGGATGACAGACACCTTGTTGGTCCAAAATGCGAACCCAGATTGTAAG
ACCATTCTAAGAGCATTAGGACCAGGGGCTTCAATAGAAGAAATGATGACAGCATGTCAGGGAGTGGGAGGACCTAGTCATAAAGCAAGAGTGTTGGCTGAGGCAATGAGCCAAACACAAAATACCATAATGATGCAGAGAAGCAATTTTAAAGGCCCTA
AAAGAATTGTTAAATGTTTCAACTGTGGCAAAGAAGGGCACATAGCCAGAAATTGCAGGGCCCCTAGGAAAAAGGGCTGTTGGAAATGTGGAAAAGAAGGACACCAACTGAAAGATTGTACTGAGAGACAGGCTAATTTTTTAGGGAAAATCTGGCCCTC
CCACAAGGGAAGGCCAGGGAATTTTCTTCAGAGCAGACCAGAGCCAACAGCCCCACCAGAGGAGAGCTTCAGGCTTGGGGGAGAGACAACAACTCCAGCTCAGAAGCAGGAGTCAACAGACAAGGAACTATATCCTTTAACCTCCCTCAGATCACTCTTT
GGCAACGACCCCTCGTCACAATAAAGATAGGGGGGCAATTAAAGGAAGCTCTATTAGATACAGGAGCAGATGATACAGTATTAGAAGACATGAATTTGCCAGGGAAATGGAAACCAAAAATGATAGGGGGAATTGGAGGTTTTATCAAAGTAAGACAGTA
TGAACAAGTACCCATAGAAATCTGTGGACACAAAGCTATGGGTACAGTATTAGTGGGACCTACACCTGTCAACATAATTGGGAGAAATCTGTTGACTCAGCTTGGTTGCACTTTAAATTTTCCAATTAGTCCCATTGAAACTGTACCAGTAAAATTAAAG
()CCAGGAATGGATGGCCCAAAGGTTAAACAATGGCCATTGACAGAAGAGAAAATAAAAGCATTAACAGAAATTTGTAATGAAATGGAGAAGGAAGGAAAAATTACAAAAATTGGGCCTGAAAATCCATATAACACTCCAATATTTGCCATARAAAAGAAGG
aiACAGTACTAAGTGGAGGAAATTAGTAGATTTCAGGGAACTCAATAAAAGAACTCAAGACTTTTGGGAAGTTCAATTAGGAATACCACACCCAGCAGGGTTAAAAAAGAAAAAATCAGTGACAGTACTAGATGTGGGGGATGCATATTTTTCAGTTCCTTT
>-ATATGAAGAATTCAGGAAATATACTGCATTCACCATACCTAGTATAAATAATGAAACACCAGGGATCAGGTATCAATACAATGTACTTCCACAGGGGTGGAAAGGATCACCAGCAATATTCCAAAGTAGCATGACAAAAATCTTAGAGCCTTTCAGAAAA

E:ICAAAATCCAGACATAGTTZ—\TCTATCAATACATGGATAACTTGT AR A A A AWA A AP TGGGGTGGGGATTTACCACACCAGACAAGAAACATCAGAAAGAACCTCCAT

TTCTTTGGATGGGGTATGAACTCCATCCTGACAAATGGACAGT] GTTAAACTGGGCAAGTCAGATTTATCCTGGAATTAAAGTAAGGCAACTTTG
<CTAAACTCCTTAGGGGGACCAAAGCACTAACAGACATAGTACCAIA GAGGAAGGAAAAAGGTTGTTTCCCTAACTGAAJCTATACTATGACCCATCAARAGACT TGATAGCTGARATACAGAARCAGGGG

CAGGACCAATGGACATATCAAATTTACCAAGAACCATTCAAAAA AGGCTGTGCAGAAAATAGCCATGGAAAGCATAGTAATATGGGGTAAGACCC
(OCTAAATTTAGATTACCCATTCARAAAGARACATGGGARACATGIA ATCAGAGTTAGTTAACCAAATAATAGAACAA T 2AAATTATGGTACCAGCTGGARAAAGATCCCATAGTAGGAGCAGARACTTT
ZCTATGTAGATGGAGCAGCTAATAGGGAAACTAAAATAGGAAAA( ACAGAATTGCAAGCAATTTGTATAGCTTTGCAAGATTCAGGATCAGAAGTA
LLIAACATAGTAACAGACTCACAGTATGCATTAGGGATCATTCAACHA GCTCAAGAAGAACATGAAAGATATCACAGCA AP CAGTCTACCTGTCATGGGTACCAGCACATAAAGGAATTGGAGGAAATGAAC
AAGTAGATAAATTAGTAAGTAGTGGAATCAGAAAAGTGCTATT] TAGTGACTTTAATCTGCCACCCATAGTAGCAARAGAAATAGTGGCTAGCTG
OITGATCAATGTCAGCTARAAGGAGAAGCCATGCATGGACAAGTAJ) GGCAATTAGATTGTACCCATTTAGAAGGAAAA PCTCCATGTAGCCAGTGGCTACATGGAAGCAGAAGT TATCCCAGCAGARACA
(U,J)GGACAAGAAACAGCATACTTTATAC TAAAATTAGCAGGAAGAT( GTTGGTGGGCAGGTATTCAACAGGAATTTGGAATTCCCTACAATCCCCAAA
~[GTCAGGGAGTAGTAGAATCCATGAATARAGAATTAAAGAAART A TACAGACAAT GGTAGTAACT T CAC CAGT GCT G DCAATTTTAAAAGAAAAGGGGGGAT TGGGGGGTACAGTGCAGGGGAAAGAAT

AATAGATATAATAGCAACAGACATACAAACTAAAGAATTACAA] AGGACCAGCCAAACTACTCTGGAAAGGTGAAGGGGCAGTAGTAATACAAGAT
(OAACAGTGACATAAAGGTAGTACCAAGGAGGAAAGCAAAAATCANCAA GCTGAGCACCTTAAGACAGCAGTACAAA THACATGGAATAGTTTAGTAAAACACCATATGTATATTTCAAAGAGAGCTAAT
(—DAAATGGGTTTATAGACAT CATTATGAAAGCAGACATCCAAAAGT AAACAGGAGAAAGAGATTGGCATTTGGGTCATGGAGTCTCCATAGAATGGA
OGAAT GAGARAATATACCACACAAATAGAACCTGGCCTGGCACAI ACAAATTTCGGGTTTATTACAGAGACAGCAG ACACATAGTTATTCCTAGGTGTGACTATCAAGCAGGACATAATAATAAGGT
|AGGATCTCTACAATACTTGGCACTGACAGCATTGATAAAACCAHA AAGATCAGGGGCCGCAGAGGGAACCATACAATGAATGGACACTAGAGCTTC
QTAGAAGAGCTCAAGCAAGAAGCTGTCAGACACTTTCCTAGACC N GATGGCAGGTGCTGAT TGTGTGGCAGGTAGAC CATAATAAGAATTCTGCAACAACTGCTGTTTATTCATTTCAGAATTGGGTG
o TCAGCATAGCAGAATAGGCATTTTGAGACAGAGAAGAACAAGA] TAACAATTGCTATTGTAAAAAGTGCTGCTTTCATTGCCAAGTTTGTTTCAC
D:AAAAAAAGGCTTAGGCATCTTCTATGGCAGGAAGAAGCGAAGA [CCCAGTAGGAGAGGCTAAATTAGTAATAAAAAPAAIGTAATGCAATCTTTAATCATTCTAGCAATAGTAGCCTTAGTAGTAGCA

GCAATAATAGCAATAATTGTGTGGACCATAGTATTCATAGAAT] ACAGTGGCAATGAGAGTGATGGGGATCAGGAAGAATTGGCGGCATTTATGG
EAGATGGGGCACGATGCTCCTTGGAATGTTGATGATCTGTAGGG [TATTTTGATTGTTTTGCAGACTCTGCCATAAGJTATTITGTGCATCAGATGCCARAGCATATGAGACAGAGGTACATAATGTTT

GGGCTACACATGCCTGTGTACCTACAGACCCCAGCCCACAAGAA A\ TGAAGATGTAATCAGTTTATGGGACCAAAGCCTAAAGCCATGTGTAAAGTT
O G ACCCCACTCTGTGTCACTTTAGAATGTACAGATGCTAAGAATAN T ACGAA R A AR AAAAAATTGCTCTTTTAATACAACCACAGTAATAAGAGATAGAAAGCAGACA

|—GGGTATGCACTTTTTTATAGACTTGATGTAGTACCACTTGGTGAGAGGAACTCTAGTGGGAACTCTAGTGGGTATTATACATTAATAAATTGTAATACCTCAGCCATAACACAAGCCTGTCCAAAGGTCTCTTTTGATCCAATTCCTATCCACTATTGCA

~Z CTCCAGCTGGTTATGCACTTCTAAAGTGTAATAATAAGACATTTAATGGGACAGGACCATGCAATAATGTTAGCACAGTACAATGTACACATGGGATTAAGCCAGTGGTATCAACTCAACTACTGTTAAATGGTAGCCTAGCAGAAGATAAAATAATAAT

LLITAGATCTGAAAATCTGACAAACAATGCCAAAACAATAATAGTACATCTTAACCAATCTGTAGAAATTGTATGCACAAGACCCAACAATAATACGAGAAAAAGTATAAGGATAGGACCAGGACAAACATTCTATGCAACAGGAGAAATAATAGGAGACATA

OAGACAAGCATATTGTATCATTAATGGAAGTCAATGGAATGATACTTTACAAAGAGTAAGTAAAAAATTAGCAGAACACTTCCCAAATAAAACAATAATATTTAATTCATCCTCAGGGGGGGACCTAGAAATTACAACACATAGCTTTAATTGTAGAGGAG
AATTTTTCTATTGTAATACATCAAAATTGTTTAATAGTACATACATGTCTAATGGTACATTCATGTTTAATGGTACAGACAGTAATTCAACCTCAAACATCACAATCCCCTGCAGGATAAAGCAAATTATAAATATGTGGCAGGAGGTAGGACGAGCAAT
GTATGCCCCTCCCATTGCAGGAAACATAACATGTAAATCAAATATCACAGGATTACTATTGGTACGTGATGGAGGAGAAGGGAATGAGACACAAAATGATACAGAGACATTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATAT
AAATATAAAGTGGTAGAAATTAAGCCATTAGGAGTAGCTCCCACTGGAGCAAAAAGGAGAGCGGTGGAGAGAGAAAAAAGAGCAGCGGGACTAGGAGCTTTGCTCTTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGCGCGGCGTCAATAACGCTGA
CGGTACAGGCCAGACAATTGCTGTCCGGTATAGTGCAACAGCAAAGCAATTTGCTGAGAGCTATAGAGGCGCAACAGCATCTGTTGCAACTCACGGTCTGGGGCATTAAGCAGCTCCAGACACGAGTCCTGGCTATAGAAAGATACCTAAAAGAGCAACA
GCTCCTAGGGCTTTGGGGCTGCTCAGGAAAACTCATCTGCACCACTACTGTACCTTGGAACTCCAGTTGGAGTAACAAATCTCAAGAACAGATTTGGAATCACACGACTTGGATGCAATGGGATAAGGAAATTAGTAATTACACAGACTTAATATACAGT
TTGATTGAAGAATCGCAAAACCAGCAGGAAAGGAATGAAAAGGATCTATTAGAATTGGACAGTTGGAACAATCTATGGAATTGGTTTAACATATCAAATTGGCTGTGGTACATAAAAATATTCATAATAATAGTAGGAGGCTTGATAGGTTTAAGAATAA
TTTTTGCTGTGCTTTCTATAGTAAATAGAGTTAGGCAGGGATACTCACCTTTGTCGTTTCAGATCCCTACCCAGAACCCAGGGGGACTCGACAGGCTCGGAAGAATCGAAGAAGAAGGTGGAGAGCAAGACAAAGACAGATCCATTCGATTAGTGAACGG
ATTCTTAGCTCTTGCCTGGGACGATCTGCGGAACCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTCATATTAGTGGTAGCGAGAGTGGTGGAACTTCTGGAACGCAACATTCTCAGGGGACTACAGAGGGGGTGGGAAGCCCTTAAATACCTGGGA
AGCCTTGTGCAGTACTGGGGTCAGGAGCTAAAAAAGAGTGCTATTAGTCTGCTTGATACCATAGCAATAGCAGTAGCTGAAGGAACAGATAGGATTATAGAATTAGTACAAAGGCTTTTTAGGGGCATCGGCAACGTACCTAGAAGAATAAGACAGGGCT
TTGAAGCAGCTTTGCAATAAAATGGGGGGCAAGTGGTCAAAACGTAGCATAGTTGGATGGCCTGCTATAAGGGAAAGAATGAGAAGAACTCAGCCAGCAGCAGATAGGGTGGAAGCAGAATCTCGAGCAGCAGATGGAGTGGGAGCAGTATCTCGAGACC
TGGAAAGACATGGAGCAATCACAAGTAGCAATACAGCAACTACTAATGAGGCTTGTGCCTGGCTAGAAGCACAGGAGGAGGAGGAGGTGGGTTTTCCAGTCAGACCTCAGGTACCTTTAAAACCAATGACTTACAAGGCAGCTGTAGATCTTAGCTTCTT
TTTAAAAGAAAAGGGGGGACTGGAAGGGTTAATTTACTCTAAGAAAAGACAAGAGATCCTTGATTTGTGGGTCTATCACACACAAGGCTACTTCCCTGACTGGCAAAACTACACACCAGGACCAGGGATCAGATTCCCACTGACCTTTGGGTGGTGCTTC
AAGCTAGTACCAGTTGACCCAAGGGAAGTGGAAGAGACCAACGAAGGAGAAGACAACTGCCTGCTACACCCTGTGTGCCAGCATGGAATGGAGGATGAACACAGAGAAGTCTTAAAGTGGAAGTTTGACAGTCACCTAGCACGCAGACACATGGCCCGCG
AACTACATCCGGAGTTTTACAAAGACTGCTGACACAGAAGGGACTTTCCGCGGGGACTTTCCACTGGGGCGTTCTGGGAGGTGTGGTCTGGGCGGGACTGGGAGTGGTCAACCCTCAGATGCTGCATATAAGCAGCTGCTTTTTGCCTGTACTGGGTCTC
TCTAGTTGGACCAGATCTGAGCCTGGGAGCTCTCTGGCTATCTCGCGAACC



DNA --> RNA --> protein

ATG Met M

ACG

CCT
GCC
GCA
GCG

S
S
S
S
P
P
P
P
T
T
T
T
A
A
A
A

CAT His
CAC His
CAA Cin
CAG Cin

AAT Asn
AAC Asn

TCGT Cys C
TGC Cys C



Symbolic representation of protein structure

pratein stroecture

CHl ¢ chain of amine acids

Primary protein structure

BFICE O I aming acids

Alpha helix

Secondary protein structure
whan tha Eagquance of amino acids
o2 by hydrogen bonds

Aming Acid

Tertiary protein structure
o whan cartain attrachons ars P st

« Proteins are linear polymers NS ) betwoen alpha helicaa and peatad chaats

* Built from 20 amino acids
* Can be represented as string of 20 symbols

ACDEFGHIKLMNPQRSTVWY & .- Quaternary protein structure

1 coneising of mors than one




NCBI databases

SNne National Center for Biotechnology Information
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NCBI databases: Genbank feature table

eSne Nucleotide - Homo sapiens hemoglobin, gamma A (HBG1), mRNA
“ ] 4 | = http:/ /www.ncbi.nim.nih.gov/nuccore/ 28302 130%report=genbank&log$ = seqviewdfrom=54&to=497 ¢ l(ar

0 # |+| |-| Flur CBS DTUv Literaturev NCBI Sciencev Wikipedia Macv Translationv Plaglarismv Wifiv TV  Funv Blogsv Exercisev
Entrez Cone record to access additional publications.
COMPLETENESS: full length.

FEATURES Location/Qualifiers

source 1..444
/organism="Homo sapiens”
/mol_type~="mRNA"
/db_xref~"taxon:3606"
/chromosome~"11"
/map=*11pl5.5"
<l..>444
/gene="HBCL"
/gene_synonym="HBCA; HBCR; HSCCLl; PRO2979"
/note="hemoglobin, gamma A"
/db_xref="CenelD:J047"
/db_xref="HCNC:4831"
/db_xref="HPRD:
/db_xref="MIM:]
<l..92
/gene="HBG1"
/gone_synonym="HBGA; HBGR; HSGGL1; PRO2979
/inference~"alignment:Splign"
/number«1
1..444
/gene~"HBG1"
/gene_synonym~"HBGA; HBGR; HSGGL1l; PRO2979%"
/note~"hemoglobin gamma-a chain; hemoglobin, gamma,
regulator of; gamma globin; gamma A hemoglobin®
/codon_start~l
/product="A-gamma globin”
/protein_id="NP_000550,2"
/db_xref="GI1:28302131"
/db_xref="CCDS:{ !
/db_xref
/db_xref
/db_xref
/db_xref
/translation="NCHFTEEDKATITSLWCKVNVEDAGCETLGRLLVVYPWTQRFFD
SFONLSSASAINCNPKVKAHCKKVLTSLCDATKHLDDLEKCTFAQLSELECDKLEVDPE
NFKLLCNVLVIVLAIRFCKEFTPEVQASWOKMVTAVASALSSRYR"
93..315
/gene="HBG1"
/gone_synonym="HBGA; HBGR; HSGGL1; PRO2979%
/inference~"alignment:Splign”
/number«2
194..369
/gene~"HBG1"
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NCBI databases: fasta format

Nucleotide - Homo sapiens hemoglobin, gamma A (HBG1), mRNA

L]

] + % http: / /www.ncbl.nim.nih.gov/nuccore/28302130%report=fasta&log$ =seqviewdfrom=54&to=497

¢ l(ar
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3 NCBI B e Ve “Nucleotide
All Databases Nucleotide Genome
Search Nucieotice

Limits Preview/Index 340 Clpboard Details

Format: GenBank FASTA Graphics More FormatsV
) Showing 444 bp region from base 54 to 497

NCBI Reference Sequence: NM_000559.2

Homo sapiens hemoglobin, gamma A (HBG1), mRNA

>gi|28302130:54-497 Homo sapiens hemoglobin, gamma A (HBGl), mRNA
ATCCCTCATTTCACACAGCGAGCACAACCCTACTATCACAACCCTCTCCCCCAAGCTCGAATCTCGAACATG
CTCCAGCAGAAACCCTCCCAACGCTCCTGCTTCTCTACCCATCGCGACCCAGAGCTTCTTTGACACGCTTTCG
CAACCTGCTCCTCTCCCTCTCGCCATCATCCCCAACCCCAAAGCTCAAGGCACATCCCAAGAAGGTCGCTGACT
TCCTTGGGAGATGCCACAAAGCACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCACT
GTGACAAGCTGCATGTCGATCCTGAGAACTTCAAGCTCCTGGCGAAATGTCCTCGTGACCGTTTTGGCAAT
CCATTTCGGCAAAGAATTCACCCCTGAGGTCCAGGCTTCCTCGCAGAAGATGGTGACTGCAGTCGCCAGT
GCCCTGTCCTCCAGATACCACTGA

Change Region Shown

Whole sequence
*) Selected Region
from: S4 10: 497

Update View

Customize View

Analyze This Sequence
» Run BLAST

» Pick Primers

Articles about the HBG1 gene

» Molecular analysis cf qamn‘ao obin
promoters, HS-111 ¢ ¢ y )

» A genome-wide association ident nf.ec the

common genetic vanar [Hum Genet. 2 3]

» Expression of miR-210 during ery hroid
differentiation and induct [BMB :

» See al

RefSeq Protein Product

See the reference protein sequence for A
gamma globin (NP_000550.2)

More about the HBG1 gene

Tha aasoan alohbio aocoe ME024 and MQOT)




FASTA file

| sequences.fasta

- Last Saved: 12/02/10 12.17.18
File Path v : ~/Downloads/sequences.fasta

< | sequences.fasta <

[>gi|28302130:54-497 Homo sapiens hemoglobin, gamma A (EBGl), mRNA
ATGGGTCATTTCACAGAGGAGGACAAGGCTACTATCACAAGCCTGTGGGGCAAGGTGAATGTGGAAGATG
CTGGAGGAGAAACCCTGGGAAGGCTCCTGGTTGTCTACCCATGGACCCAGAGGTTCTTTGACAGCTTTGG
CAACCTGTCCTCTGCCTCTGCCATCATGGGCAACCCCAAAGTCAAGGCACATGGCAAGAAGGTGCTGACT
TCCTTGGGAGATGCCACAAAGCACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCACT
GTGACAAGCTGCATGTGGATCCTGAGAACTTCAAGCTCCTGGGAAATGTGCTGGTGACCGTTTTGGCAAT
CCATTTCGGCAAAGAATTCACCCCTGAGGTGCAGGCTTCCTGGCAGAAGATGGTGACTGCAGTGGCCAGT
GCCCTGTCCTCCAGATACCACTGA

(none) <  Unicode (UTF-8, noBOM) 5 Unix(LF) + || 518 /18 /10




